Let D be an integral domain, Γ be a torsion-free grading monoid, and D [Γ ] 
] T ) = Cl(D[Γ ]).
Definitions related to the t-operation
Let F(D) be the set of nonzero fractional ideals of D. For each I ∈ F(D), let I −1 = {x ∈ K | xI ⊆ D}, I v = (I −1 ) −1 , and I t = { J v | J ⊆ I and J is a nonzero finitely generated ideal}. An I ∈ F(D) is called a v-ideal (resp., t-ideal) if I v = I (resp., I t = I ), while a t-ideal P of D is a maximal t-ideal if P is maximal among proper integral t-ideals of D. It is well known that a prime ideal minimal over a t-ideal is a t-ideal; a maximal t-ideal is a prime ideal; and each proper integral t-ideal is contained in a maximal t-ideal. An I ∈ F(D) is said to be t-invertible if 
where a i ∈ D and α j ∈ Γ with α 0 < α 1 < · · · < α n . For any f ∈ K [G], we denote by A f (resp., E f ) the fractional ideal of D (resp., Γ ) generated by the coefficients (resp., exponents) of f ; hence A f = (a 0 , a 1 , . . . , a n ) and
The torsion-free abelian group G is said to be of type (0, 0, 0, . . .) if G satisfies the ascending chain condition on cyclic subgroups. As in the domain case, one can define the v-and t-operation; maximal t-ideals; t-invertibility; and the (t-)class group for Γ . The reader can refer to [7, §32 and §34] for the v-and t-operation on integral domains; to [8, §16] or [10] for the v-and t-operation on monoids; and to [8, 10] for monoids and monoid domains.
The class semigroup of D[Γ ]
Let D be an integral domain with quotient field K and Γ be a torsion-free grading monoid with quotient group G. 
and G is of type (0, 0, 0, . . .) [11, Theorem] (resp., [13, Theorem 5] ).
Lemma 1. (See [14, Lemma 1.4].) Let S be a multiplicative subset of D and let I be a nonzero fractional ideal of D.
( 
and t-ideals I and J of D and Γ , respectively. In particular, the equality
Theorem 3. The following statements are equivalent. 
The class group of Krull monoid domains
Throughout D is an integral domain with quotient field K and Γ is a torsion-free grading monoid with quotient group G.
In this section, we prove that if D[Γ ] is a Krull domain, then each divisor class of D[Γ ] contains
a prime ideal. Our first result is a generalization of the Eisenstein Criteria whose proof is the same as the usual proof.
Lemma 5. Let D be a factorial domain and G be a torsion-free abelian group. Let f
such that n 1 and 0 < α 1 < · · · < α n . Let p ∈ D be a prime, and assume p a n , p | a i for
Proof. Suppose that f is reducible, and let f = gh for some
write g and h as follows (D/pD) [G], we havef =ḡh.
Note that pD[G] is a prime ideal, and so D[G]/pD[G] ∼ = (D/pD)[G] is an integral domain. Note also that in
, and thusḡ andh are both homogeneous in (D/pD) 
Lemma 7. Let Γ be a Krull monoid that is not a factorial monoid, and let α 1 , α 2 ∈ G. Then there exist an α ∈ Γ and a prime P ∈ X
Proof. This can be proved in the same way as the proof of Lemma 6 using the approximation theorem for Krull monoids [10, Theorem 26.4]. 2
We next give the main result of this paper. 
Theorem 8. Each divisor class of a Krull domain D[Γ ] contains a prime ideal.

Proof. Let
Case 1. cl( A) = cl(D[Γ ]).
Since Γ is a Krull monoid and G is of type (0, 0, 0, . . .) , we can choose a nonzero γ ∈ Γ such that if γ = nh for any h ∈ Γ and integer n 0, then γ = h. So if we set
by Theorem 3, and thus Q f is a prime ideal and cl( A) = cl(Q f ). [9, Corollary 7.7] . Also, note that . Note that D P is a rank-one DVR, and so D P is a factorial domain. Hence if α ∈ Γ with α > 0, then f : ( 
